Corticolimbic circuitry has been implicated in generalized social anxiety disorder (gSAD) by several neuroimaging symptom provocation studies. However, there are limited data regarding resting state or treatment effects on regional cerebral metabolic rate of glucose uptake (rCMRglu). Given evidence for anxiolytic effects conferred by tiagabine, a g-aminobutyric acid (GABA) reuptake inhibitor, the present [ Following tiagabine treatment, vmPFC rCMRglu increased significantly in the gSAD group. Further, the magnitude of treatment response was inversely correlated with pretreatment rCMRglu within vmPFC. Taken together the present findings converge with neuroimaging findings from studies of social cognition in healthy individuals and symptom provocation in gSAD to support a role for the vmPFC in the pathophysiology of gSAD. Given the pharmacological profile of tiagabine, these findings suggest that its therapeutic effects in gSAD may be mediated by GABAergic modulation within the vmPFC.
INTRODUCTION
Social anxiety disorder (SAD) is a common, chronic psychiatric disorder characterized by fear and avoidance of social interactions and public scrutiny. The generalized subtype (gSAD) is associated with significant comorbidity, impairment, and decreased quality of life (Stein, 2006) . The pathophysiology underlying SAD is poorly understood. Thus, studies aimed at improving our understanding of the pathophysiology of SAD and treatment-related functional changes are of great clinical importance, particularly given the efficacy limitations and side-effect profiles associated with current pharmacotherapy for gSAD (Pollack, 2001; Schwartz et al, 2007) .
Comparisons of SAD with healthy control (HC) cohorts during psychiatric neuroimaging studies have revealed neurotransmitter abnormalities (Kent et al, 2002; Phan et al, 2005; Lanzenberger et al, 2007) as well as functional abnormalities within medial prefrontal cortex (eg anterior cingulate cortex, ACC; ventral medial prefrontal cortex, vmPFC) (Lorberbaum et al, 2004; Van Ameringen et al, 2004; Amir et al, 2005; Kilts et al, 2006) and limbic/ paralimbic regions (eg insula, amygdala, hippocampus/ parahippocampal gyrus) (Tillfors et al, 2001; Furmark et al, 2002; Stein et al, 2002; Lorberbaum et al, 2004; Furmark et al, 2005; Straube et al, 2005; Phan et al, 2006) that comprise 'corticolimbic' circuitry. Findings from studies in both animals (Amaral, 2002) and humans (eg lesion, social cognition) (Adolphs, 2003; Frith, 2007; Shamay-Tsoory and Aharon-Peretz, 2007) converge to suggest that this corticolimbic circuitry is vital to social information processing.
Further, corticolimbic circuitry has been implicated in the genesis of fear/anxiety (Tillfors, 2004) . A prevailing canonical corticolimbic model for pathological anxiety suggests that the amygdala and insula, which mediate fear and anxiety responses, are hyper-responsive and inadequately regulated by the vmPFC and hippocampus, structures known to facilitate extinction of conditioned fear responses (Etkin and Wager, 2007; Milad et al, 2007) . Support for corticolimbic dysfunction in SAD is garnered from the replication of aberrant amygdalar, insular, and hippocampal findings across several neuroimaging studies. However, convincing evidence for vmPFC dysfunction in SAD remains limited (Etkin and Wager, 2007) .
The effects of anxiolytic agents on corticolimbic circuitry in SAD have been examined only recently. For example, the pre-/posttreatment oxygen-15 positron emission tomography (O-15 PET) studies of Furmark et al (2002 Furmark et al ( , 2005 demonstrated attenuated rCBF in amygdalar and hippocampal regions during symptom provocation following serotonergic, neurokinin antagonist and behavioral treatments of SAD. In contrast, hippocampal increases and no differential amygdalar rCBF following nefazodone treatment were observed by Kilts et al (2006) with O-15 PET to study SAD patients pre-/posttreatment during symptom provocation. The variability across the published O-15 PET studies calls for further investigation of treatment effects on the neural circuitry underlying SAD.
By combining fluorodeoxyglucose ( 18 FDG)-PET with an open treatment trial of the selective g-aminobutyric acid (GABA) reuptake inhibitor tiagabine, the present study sought to examine correlates of treatment effects potentially mediated by GABAergic mechanisms in gSAD. Tiagabine increases synaptic availability of GABA via selective inhibition of the GABA transporter-1, which prolongs the effect of endogenous GABA in the synapse (Fink-Jensen et al, 1992; Borden et al, 1994) . Open-labeled trials have demonstrated modest support for the efficacy and tolerability of tiagabine for SAD and other anxiety disorders. This support is garnered from studies predating the onset of the present study (Crane, 2003; Rosenthal, 2003; Ninan and Papp, 2004) as well as in more recent studies (Dunlop et al, 2007; Schwartz et al, 2007) . The principal objective of the present 18 FDG-PET study was to test the following hypotheses as related to a model of corticolimbic dysfunction in gSAD: (1) compared to HC subjects at pretreatment, gSAD patients would exhibit greater regional cerebral metabolic rate of glucose (rCMRglu) uptake in limbic medial temporal lobe regions and lower rCMRglu uptake in ventral prefrontal regions, (2) compared to pretreatment, gSAD patients would demonstrate decreased rCMRglu in limbic medial temporal lobe regions and increased rCMRglu within ventral prefrontal regions following treatment, and (3) the cerebral metabolic profile within these corticolimbic regions of gSAD patients at pretreatment would serve as a predictor of tiagabine treatment response.
METHODS

Subjects
Study procedures were approved by the Partners Healthcare Human Research Committee, and all participants received and signed written informed consent. A total of 30 patients were screened to enroll 15 gSAD patients (9 men, 6 women) who met entry criteria, completed a baseline scan, and had at least one assessment on tiagabine; 10 HC subjects (6 men, 4 women) were also enrolled (Table 1 ). All were righthanded, and were without confounding neurological or medical disease. Psychiatric diagnoses were assessed by trained study investigators with the Structured Clinical Interview for DSM-IV (First et al, 1995) to confirm eligibility and examine comorbidity in the gSAD group, as well as to establish the absence of Axis I diagnoses in the HC group. Inclusion criteria for the gSAD group included a Table 1 Demographic and Clinical Outcome Data * * * CGI-I, Clinical Global Impression-Improvement Scale; gSAD, generalized social anxiety disorder; HAM-D, Hamilton Depression Scale; HC, healthy control; LSAS, Liebowitz Social Anxiety Scale; STAI-S, Spielberger State Trait Anxiety InventoryFState subscale. Symbol (}) indicates education codes: 1, graduate school; 2, college degree; 3, partial college; 4, high school degree; 5, partial high school; 6, junior high school; 7, o7 years of school. Asterisk indicates between-group differences (po0.01).
Liebowitz Social Anxiety Scale (LSAS; Liebowitz, 1987) scoreX50 and a primary diagnosis of gSAD, but allowed for secondary comorbid depression and anxiety disorders as long as a Hamilton Depression Scale Score (17-item HAM-D) was o18. Current substance use disorders (past 6 months), lifetime psychotic disorders, obsessive-compulsive disorder, and eating disorders were exclusionary.
Among the gSAD cohort, comorbidity was minimal (current: major depressive disorder (MDD) and dysthymia (N ¼ 1), generalized anxiety disorder (N ¼ 2); past: MDD (N ¼ 3), dysthymia (N ¼ 1), substance or alcohol use disorder (N ¼ 3) ). All participants were free of psychotropic medication, and those with gSAD had minimal depressive symptoms ( Table 1 ). The mean duration of gSAD was 16.6 ± 14.1 years.
Tiagabine Trial
Open-label tiagabine was initiated at 2 mg per day and then flexibly titrated up 4 mg per week through week 4 then continued to week 6 at a maximum dosage of 16 mg per day. Symptomatic change with tiagabine was assessed with the LSAS and Clinician Global ImpressionFImprovement (CGI-I) scores. Treatment response was defined as a reduction of 50% or more on the LSAS at end point. Change in depressive symptoms was assessed with HAM-D scores, and nonspecific anxiety was assessed via the Spielberger's State-Trait Anxiety IndexFState (STAI-S; Spielberger et al, 1970) at each PET scan. Safety and tolerability of tiagabine was assessed by recording adverse events and vital signs.
FDG-PET Data Acquisition
All participants fasted for at least 6 h prior to arrival to the PET suite. Participants received an intravenous injection of 18 FDG (B370 MBq or 10 mCi) and remained in a quiet room with eyes open for a 45-min uptake period. Next, each participant's head was immobilized with foam cushions and positioned so that the imaging plane was parallel to the orbitomeatal line. Emission data were acquired with a Siemens HR + PET scanner (CTI Molecular Imaging, Knoxville, TN) for 30 min. The primary imaging parameters of the HR + scanner are in-plane and axial resolutions of 4.5 mm full-width half maximum (FWHM) and 63 contiguous slices of 2.5-mm separation. The HR + images were reconstructed using a conventional filtered back-projection algorithm to an in-plane resolution of 4.5 mm FWHM. Projection data were corrected for nonuniformity of detector response, dead time, random coincidences and scattered radiation. An analytic attenuation correction was applied to the data, based on an estimate of slice contour and the assumption of a uniform attenuation coefficient equal to that of water.
MRI Data Acquisition
High-resolution MRI data were collected for co-registration with 18 FDG-PET data. MRI scans were acquired using a Sonata 1.5 T whole-body high-speed imaging device (Siemens Medical Systems, Iselin, NJ) with a three-axis gradient head coil. After an automated scout image was obtained and shimming procedures were performed, high-resolution, 3D MPRAGE sequences (TR ¼ 7.25 ms, TE ¼ 3 ms, flip angle ¼ 71) were acquired, which generated images with 1 mm isotropic spatial resolution.
Image Processing and Analysis
Image preprocessing and analyses were performed following the theory of statistical parametric mapping (SPM) within SPM5 analysis software as reviewed by Friston et al (2007) . Pre-processing included motion correction, coregistration, spatial normalization, and smoothing. Specifically, within subjects, posttreatment images were realigned to pretreatment images. Next, each subject's 18 FDG-PET images were co-registered with their corresponding structural MRI images. Stereotactic spatial normalization of the functional data was performed based on standardized tissue probability templates (Montreal Neurologic Institute (MNI) stereotactic space; http://www.bic.mni.mcgill.ca). Scans were subsequently filtered with a 12-mm FWHM threedimensional Gaussian filter.
After pre-processing, several statistical parametric tests were performed within SPM5 software to test a priori hypotheses related to the corticolimbic model for anxiety. Specifically, voxel-wise tests were performed to identify (1) pretreatment between-group (gSAD vs HC) differences in rCMRglu, (2) treatment-related changes in rCMRglu (gSAD posttreatment vs gSAD pretreatment), and (3) gSAD pretreatment cerebral metabolic predictors of tiagabine treatment response. Direct between-group comparisons of gSAD responders (gSAD-R;X50% change LSAS score) vs gSAD nonresponders (gSAD-NR) were initially considered, but not performed due to insufficient statistical power. Thus, categorical analyses were performed via voxel-wise t-tests of pretreatment scans of gSAD-R vs HC subjects and gSAD-NR vs HC subjects. Peak voxel clusters identified by the gSAD-R vs HC and gSAD-NR vs HC contrasts served as functional regions of interest (ROIs), from which pretreatment rCMRglu was extracted via the MarsBaR SM5-based toolbox (http://marsbar.sourceforge.net) and tested for significant correlation (Pearson's; po0.05) with LSAS percent change scores. The planned correlations also included tests for the effects of nonspecific state anxiety and depression via partial correlations using STAI-S and HAM-D percent change scores as regressors. For the cerebral metabolic predictors analyses, both categorical and continuous variable analyses were employed (Evans et al, 2006) . The continuous variable analysis was performed first to test for linear regression (correlation) of gSAD pretreatment rCMRglu with LSAS percent change scores. Categorical analyses were performed next.
All statistical parametric maps were created using a liberal significance threshold, z-scoreX3.09 (po0.001, uncorrected) and cluster criterionX15 voxels, by convention, to identify loci of potential statistical significance and spatial extent. Given that the present study represents the first 18 FDG-PET study in gSAD, relatively liberal statistical thresholds were employed in the hope of establishing more refined hypotheses for future studies. Statistical maps of functional data were inspected with the aid of co-registered structural MRI data. Regional anatomy and Brodmann areas (BAs) were defined using the atlases of Talairach and Tournoux (1988) and Duvernoy (1999) after transformation of SPM5 MNI coordinates to Talairach stereotactic coordinates (http://imaging.mrc-cbu.cam.ac.uk/imaging/ mnitalairach). On the basis of findings from prior SAD neuroimaging studies reviewed in 'Introduction', a priori corticolimbic search territories were hypothesized to include the ACC (inclusive of rostral, dorsal, and subcallosal subregions) (Kent et al, 2002; Lorberbaum et al, 2004; Amir et al, 2005; Phan et al, 2005 Phan et al, , 2006 Lanzenberger et al, 2007) , the insular cortex (Tillfors et al, 2001; Lorberbaum et al, 2004; Straube et al, 2005; Lanzenberger et al, 2007) , medial temporal lobe structures (inclusive of amygdala, hippocampus, parahippocampal gyrus) (Tillfors et al, 2001; Furmark et al, 2002 Furmark et al, , 2005 Stein et al, 2002; Lorberbaum et al, 2004; Straube et al, 2005; Phan et al, 2006) , and the vmPFC (Tillfors et al, 2001; Van Ameringen et al, 2004; Kilts et al, 2006; Lanzenberger et al, 2007) . Lastly, to obviate bias, the entire brain volume for each voxel-wise statistical parametric map was inspected for other activation loci of comparable significance value, appreciating that the threshold applied (po0.001, uncorrected) would be unduly liberal to support compelling inferences. However, we only considered such findings as significant in those cases where the actual probability value met the threshold for wholebrain volume correction.
RESULTS
Tiagabine Trial Dosing, Efficacy, and Tolerability
Demographic and clinical data are presented in Table 1 . The mean gSAD pretreatment LSAS score was 78.5 ± 15.9. The mean dose of tiagabine at end point was 12.5±3.8 mg per day, range 5-16 mg per day. The distribution of tiagabine doses taken was 2-4 mg (1 of 15, 6.67%), 6-8 mg (5 of 15, 33.33%), 10-12 mg (2 of 15, 13.33%), 14-16 mg (7 of 15, 46.67%). Twelve patients (80%) completed the study. The mean posttreatment reduction in LSAS was 31.07 ± 19.7 (t ¼ 6.1, d.f. ¼ 14, po0.0001) in the intent to treat sample (with at least one visit on tiagabine). Seven of fifteen patients met categorical responder criteria (X50% change in LSAS) as well as responder criteria via the secondary efficacy measure of CGI-I (ie score of 1 or 2, 'very much improved' or 'much improved'). Depression as measured by the HAM-D, was unchanged from pre-to posttreatment (t ¼ 1.8, d.f. ¼ 14, p ¼ 0.088). There was one serious adverse event, but it was deemed unrelated to the study (concussion due to slipping on ice). There were two medication study discontinuations (dissatisfaction with response to tiagabine, and the fall noted above) and one gSAD completer with unusable scan data due to technical issues. Clinical trial results for the 12 gSAD subjects with end point scan data are reported in Table 1 . Fourteen of the 15 patients had at least one adverse event, which were all mild to moderate. Adverse events experienced by more than 10% included sedation (eight), headache (six), dizziness (four), nausea (three), blurred vision (three), fatigue (three), tremor (two), and insomnia (two).
Between-Group Differences in Resting 18 FDG-PET (gSAD vs HC)
Compared to the HC group (N ¼ 10), the pretreatment gSAD group (N ¼ 15) exhibited significantly lower rCMRglu within the left dorsal anterior cingulate cortex (dACC) and left subcallosal cortex (SC; Figure 1 ; Table 2 ).
Treatment Effects in gSAD Resting
18
FDG-PET (Posttreatment vs Pretreatment)
Compared to pretreatment, gSAD patients with end point scan data (N ¼ 12) showed significantly higher rCMRglu at posttreatment (Post4Pre) within the right vmPFC localized to the medial frontal gyrus (Figure 2 ; Table 2 ).
Resting 18 FDG-PET Predictors of Tiagabine Treatment Response in gSAD
Voxel-wise continuous variable analyses failed to demonstrate a (linear) correlation of gSAD (combined cohort, responders + nonresponders) pretreatment rCMRglu with LSAS percent change scores within a priori hypothesized search territories. However, differential pretreatment rCMRglu was observed in planned categorical voxel-wise t-tests. Notably, the gSAD responders (gSAD-R) group (N ¼ 7) demonstrated significantly lower rCMRglu within left SC compared to the HC group, whereas the gSAD-NR (N ¼ 5) group demonstrated significantly lower rCMRglu within the dACC bilaterally compared to the HC group ( Figure 1 ; Table 2 ). No significant differences in rCMRglu were observed for the alternative (reverse) contrasts (eg gSAD-R 4HC and gSAD-NR4HC). Pretreatment rCMRglu extracted from the SC cluster was found to be inversely correlated with percent LSAS improvement (Pearson's r ¼ À0.58, p ¼ 0.048, two-tailed; Figure 1 ). Moreover, tests of partial correlation demonstrated that the significant correlation of pretreatment SC rCMRglu with LSAS percent improvement scores persisted after controlling for STAI-S and HAM-D (r ¼ À0.66, p ¼ 0.037). No significant correlation was observed between pretreatment rCMRglu extracted from the dACC cluster with LSAS percent improvement scores (Pearson's r ¼ À0.29, p ¼ 0.355, two-tailed).
DISCUSSION
The findings from the present study suggest blunted pretreatment rCMRglu within the mPFC, localized to SC (BA 25) and dACC, indicative of a resting-state metabolic abnormality in gSAD relative to HC individuals. Further, the magnitude of diminished pretreatment SC rCMRglu predicts subsequent improvement in gSAD symptom severity associated with tiagabine treatment. Moreover, relative to pretreatment, a neighboring midline subregion of the vmPFC (BA 10) with comparable x and z coordinates but located slightly more anterior (y + 30 mm) demonstrated a robust increase in rCMRglu following treatment with the GABAergic agent tiagabine. The identified regions (BA 25, 10) are known to share dense reciprocal connections within the vmPFC and have been shown to have strong projections to effector sites that mediate conditioned fear responses (eg amygdala, hypothalamus and periaqueductal gray) (Ongur et al, 2003; Quirk et al, 2006) . The vmPFC has been recently implicated in fear extinction retention in healthy individuals by both morphometric (Milad et al, 2005) and functional neuroimaging studies (Phelps et al, 2004; Milad et al, 2007) . GABA has been proposed to serve as the primary neurotransmitter within the corticolimbic circuitry-mediating fear extinction (Quirk et al, 2006; Akirav and Maroun, 2007) and GABAergic agents have demonstrated clinical efficacy across the anxiety disorders (Lydiard, 2003) . Social stress has been shown to reduce GABA receptor function in rats (Serra et al, 2000) , whereas direct infusion of GABA agonists to the rat infralimbic cortex (vmPFC homologue) has been demonstrated to facilitate fear extinction (Akirav and Maroun, 2007) . Taken together, the present findings of blunted rCMRglu within vmPFC at pretreatment followed by enhanced vmPFC rCMRglu post-GABAergic treatment are well in accord with the other translational evidence supporting a significant role for GABA within the prevailing corticolimbic model for pathological anxiety/fear. In a recent anxiety neuroimaging meta-analysis, Etkin and Wager (2007) identified blunted vmPFC activity as a common finding in studies of PTSD, but uncommon to studies of SAD. We are aware of only three neuroimaging studies in SAD patients with vmPFC findings comparable to those in the present study (Table 3 ). Both Tillfors et al (2001) and Van Ameringen et al (2004) observed reduced rCBF in SAD patients during symptom provocation at loci in close proximity to the posttreatment vmPFC locus observed in the present study (Table 3) . Using O-15 PET during a pre-/posttreatment symptom provocation study in SAD patients, Kilts et al (2006) observed nefazodone treatment-related increases in rCBF within two medial frontal regions comparable to the present study (Table 3) . Finally, the findings of Furmark et al (2002) must be acknowledged as they appear to contradict those of the present study as well as the other studies mentioned (Table 3) . In contrast to posttreatment increases in vmPFC activity, Furmark et al (2002) reported posttreatment decreases in subcallosal rCBF in SAD citalopram responders during an O-15 PET pre-/posttreatment symptom provocation study. Discordance in subcallosal findings of Furmark et al (2002) with the present study may be due to methodological differences such as: (1) heterogeneous SAD vs exclusive gSAD cohorts, (2) serotonergic vs GABAergic treatment, and/or (3) symptom provocation vs resting-state paradigms. Moreover, emerging evidence indicates significant interaction between serotonergic and GABAergic systems within the PFC (Santana et al, 2004; Lanzenberger et al, 2007) . In sum, the vmPFC findings of the present study meaningfully extend and complement previous findings in SAD. Early case reports of patients with prefrontal lesions (eg patient Phineas Gage) have demonstrated human reliance on prefrontal integrity for adequate and appropriate social functioning (Harlow, 1868) . More recent human lesion studies have shown vmPFC specificity for certain types of socio-affective processing. Shamay-Tsoory and AharonPeretz (2007) found that compared to patients with lesions in other locations (eg ventrolateral PFC), patients with vmPFC lesions demonstrated greater impairment in their ability to make judgments about the affective states of others. Neuroimaging studies of healthy individuals complement lesion studies, as the medial PFC has been consistently implicated during social information-processing tasks (Adolphs, 2003; Frith, 2007) . More specifically, the vmPFC has been implicated in emotional valence discrimination of social scenes and faces (Geday et al, 2003) , self-referential processing, as well as making inferences of the mental states of others relative to self (Mitchell et al, 2006) . Thus, converging lines of evidence appear to support a role for vmPFC in socio-affective processing. As socio-affective neuroimaging probes specifically designed to test vmPFC function have yet to be studied in SAD, we speculate that the significance of the present findings of enhanced metabolism within the vmPFC at posttreatment may reflect improved socio-affective information processing.
Beyond the vmPFC, the present study also identified aberrant metabolism within the dACC. Relative to the HC cohort, the entire gSAD cohort (N ¼ 15) demonstrated pretreatment rCMRglu blunting within the left dACC (Table 2; Figure 1 ). Further, subgroup analyses revealed the relative bias of the gSAD-NR cohort contribution to the combined cohort pretreatment map, as the gSAD-NR cohort, but not gSAD-R cohort, demonstrated bilateral blunting of rCMRglu within the dACC territory when compared to the HC cohort. In contrast to the vmPFC and SC findings discussed above, ACC findings across functional neuroimaging studies of SAD have been fairly inconsistent (Furmark et al, 2002; Lorberbaum et al, 2004; Amir et al, 2005; Kilts et al, 2006) . We speculate that these differences are related to the sources of variance mentioned earlier (eg SAD sample heterogeneity, pharmacology, scanning state). Despite the differences, the consistency of dACC location should be underscored and awaits further investigation.
Interpretations of the present study should be considered in the context of acknowledged limitations. As the average placebo response rate across randomized controlled trials in SAD has been reported to be approximately 30% (Ipser et al, 2008) , the measured differential brain activity associated with treatment response in the present study could reflect a combination of medication and expectancy/ placebo responses inherent to the open pharmacotherapy trial. This limitation may be mitigated partially by the fact that the pre-to posttreatment midline vmPFC finding observed in the present study is anatomically distinct from a common mediating anatomy that has been observed for placebo responses in pain, depression, and anxiety (eg dorsolateral/ventrolateral PFC, rostral and dorsal ACC) (Mayberg et al, 2002; Benedetti et al, 2005) . The region of SC identified by the present study as a treatment predictor (lower pretreatment rCMRglu in responders) has however been implicated in placebo responses, yet the direction of change for rCMRglu within SC in the present study is opposite to posttreatment rCMRglu decreases observed in placebo responses (Mayberg et al, 2002) . Even so, we cannot exclude the possibility that the present findings, in part, represent placebo responses, as a placebo-response circuitry specific to SAD has yet to be established. The relatively small patient cohort serves as another important limitation as inferences from the present study to other clinical gSAD samples should be considered with caution. However, the clinical trial described in the present study is comparable to other neuroimaging treatment studies in SAD (Kilts et al, 2006) . The clinical trial component of the present study may be best viewed as a vehicle to illustrate the important pathophysiological findings identified. The statistical threshold applied may be viewed as somewhat liberal but was deemed appropriate for this first ever 18 FDG-PET study of gSAD, emphasizing the necessity of future studies to assess the reproducibility and generalizability of the present findings. Lastly, in contrast to most previous neuroimaging studies of SAD that employed symptom provocation or cognitive activation paradigms (Etkin and Wager, 2007) , or symptom provocation combined with pre-/posttreatment paradigms (Furmark et al, 2002 (Furmark et al, , 2005 Kilts et al, 2006) , no differential activity within the amygdala or associated medial temporal lobe structures was identified in the present study of resting-state glucose metabolism. Analytic differences such as the voxel-wise approach employed by the present study, in contrast to the ROI approach employed by Furmark et al (2002 Furmark et al ( , 2005 may have contributed to the differences in amygdalar findings. However, there was no evidence of differential activity within the medial temporal lobe territories in any of the planned voxel-wise analysis, even at a relaxed threshold of z-scoreX2. 58 (po0.005, uncorrected) . Further, the temporal resolution afforded by FDG-PET (approximately 20 min uptake) almost certainly precluded the detection of exaggerated amygdalar responses (Breiter et al, 1996) . Although temporal resolution in this context may be viewed as a limitation, the potential for FDG-PET to identify resting-state between-group abnormalities and pre-/posttreatment changes should be underscored as this method has served as an invaluable tool for informing the pathophysiology underlying several conditions across the mood and anxiety disorders (eg MDD and obsessive compulsive disorder; Evans et al, 2006) . In summary, study results across three different analyses converge to suggest a possible role for the vmPFC in the pathophysiology and treatment response of gSAD. The present vmPFC findings converge with prior neuroimaging findings from studies of social cognition in healthy individuals and of symptom provocation in SAD. The present findings also bear common functional correlates with earlier studies examining human vmPFC lesions. Taken together, the present findings provide additional support for a corticolimbic model of SAD pathophysiology. In addition, this study's findings offer preliminary support for the potential strategy of using neuroimaging methods to predict treatment response and thus improve the clinical management of SAD, as well as a step toward identifying the putative neural circuitry underlying this common yet serious disease.
